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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply vflthin the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the OfTice later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to confimunication(s) filed on 4/22/05 (Amendment) . 
2a)l3 This action is FINAL. 2b)D This action is non-final. 

3) n Since this application is in condition for allowance except for fonnal matters, prosecution as to the merits is 

closed in accordance with the practice under £x parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-4 and 6-9 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed, 

6) El Claim(s) 1-4 and 6-9 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) H The drawing(s) filed on 12 December 2003 is/are: a)l3 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12) 13 Acknowledgment is made of a claifn for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
aM All b)n Some * c)^ None of: 

1 .13 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. 

3, n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the Intemational Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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OFFICE ACTION 
Response to Amendment 

1 . The amendment of claims 1, 9 and the cancellation of claim 5 in the amendment, received 
on April 22, 2005, are acknowledged. 

Claim Rejections - 35 U.S.C § 103 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 103 that form the 
basis for the rejections under this section made in this Office action: 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a >^ole 
would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, and 5-9 are rejected under 35 U.S.C. 103(b) as unpatentable ovti Applicant's 
Prior Art m view of Huang (US 6,150,073), and further in view of Hawley et al (2003/0205723), 

APA discloses a method for forming a bit line of a flash device, comprising the steps of: 
-forming a barrier film 14 and an interlayer insulation film 16 on a semiconductor substrate 10 
-forming a photosensitive film pattern 18 for opening a bit Une area 
-forming a bit line trench 20 [Fig. 3B] 
-forming a bit line metal film to bury the bit line trench 

-removing the bit line metal film and the photosensitive pattem on the insulation film with the 
metal material of the bit line [Fig. 3C] 

a) APA however does not suggest using a metal hard mask. Nevertheless, such metal hard 
mask is known in the semiconductor processing art as evidenced by Huang disclosing to pattem a 
tungsten hard mask 214 [Fig. 2B and col. 3], and to etch an interlayer insulation film 204 and a 
barrier film 212 using the hard mask pattem as a mask [Fig. 2D]. 

It would have been obvious to a person of ordinary skill in the art to have modified the 
process of by utilizing a metal hard mask, taught by Huang, for the purpose of preventing 
damages (e.g., jagged profile, etc.) of trench sidewalls of the etched inter-insulating layer [col. 1]. 
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Huang suggests the tungsten hard mask having thickness of about 300-500A (re claim 6). 
b) Huang further teaches forming a glue/barrier layer 208 followed by a bit Une film 210, 
wherein the bit line film 210 comprises copper, aluminum, or aluminum copper, but not tungsten 
(the material used to form the hard mask 214). 

Examiner notes that in Huang the glue^ar^ier layer comprises at least tungsten, which has 
a direct contact to the tungsten hard mask and the trench. Nevertheless, such tungsten bit Une is 
known in the semiconductor processmg art as evidenced by Hawley et al disclosing a tungsten bit 
line 20 and a tungsten hard mask 28 [Fig. 1 and 0045]. Moreover, Hawley et al also teaches 
using "tungsten hard mask provides high etch selectivity and the possibility to etch barrier metals 
without affecting the dielectric constant and mechanical properties of the antifiise material." 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
APA, Huang, and Hawley et al, and thus arrive at the claimed invention, smce it has been held to 
be within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the mtended use as a matter of obvious design choice. In re Leshin, 125 SUPQ 416. 

Furthermore, it appears as if any metal fill includmg the claimed materials would work 
equivalently to any other well-known metal fill as long as the desired metal material has a higher 
etch rate than the surrounding layer (i.e., the inter-insulating layer). 

4. Claims 3 and 4 are rejected under 35 U.S.C. 103(b) as unpatentable owtr Applicant's Prior 
Art in view of Huang, as applied to claim 1, and further in view of Levy et al (2004/0142557), 

APA discloses cleaning the bit line trench 20 ["cleaning process prior to the process of 
burying metal," H 001 1]. Huang suggests a "remove process, such as oxygen plasma ashing or wet 
chemical cleaning" [col. 3, ln.3 1]. Levy et al explicitly teaches "preclean by sputter etch (Ar or Ar- 
H2) or a reactive clean (F, F2, NF3, CF4, etc)" [^ 0055]. 

It would have been obvious to a person of ordinary skill to have modified the cleaning 
process of APA by utilizing a preclean by sputter etch or a reactive dry clean for the purpose of 
removing native oxides and other contaminants (e.g., residues) from vias. 



5. Applicant's argument that "the Huang patent and Hawley publication do not teach or 
suggest all of the limitations recited in amended independent claim 1" is not persuasive. The 
examiner notes that the combination oiAPA, Huang et al '073, and Hawley et al *723 clearly 
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reads on "the metal hard-mask film and the bit line metal film are formed using the same metal" 
Hawley et al discloses that the tungsten hard mask 28 is formed over tungsten plug 20 and 
msulating layer 18 [H 0043-0045]. The tungsten used in both the hard mask and the bit Une is the 
metal material used in the step of removing the bit line metal film. 

In conclusion, above is a new ground of rejections that is made to be FINAL because the 
claim 1 has been amended with a new feature "circuits fit together in only one arrangement." 
6. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). AppUcant is 
reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire three months from 
the mailing date of this action. In the event a first reply is filed within two months of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
three-month shortened statutory period, then the shortened statutory period will expire on the date 
the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than six months from the date of this final action. 



7. Any inquiry concerning this communication from the Examiner should be directed to 
Calvin Lee at (571) 272-1896 on Mondays thru Thursdays 6:30-4:30PM. If attempts to reach the 
exammer by telephone are unsuccessfiil, Art Unit 28 18's Supervisory Patent Examiner David 
Nelms can be reached at (571) 272-1787. The fax phone number for the organization (where this 
appUcation is assigned to) is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system at http:/pair-direct.uspto.gov. Should you have 
questions on access to the PAIR system, contact the Electronic Business Center at (866) 217-9197. 
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